Little is known about the most effective strategies to recruit male Latino smokers to cessation research studies. The purpose of this study was to identify efficient and cost-effective research recruitment strategies for this priority population.
Introduction
Historically, racial and ethnic minorities have been underrepresented in research (Durant et al., 2007; Kressin, Meterko, & Wilson, 2000; Murthy, Krumholz, & Gross, 2004; Ness, Nelson, Kumanyika, & Grisso, 1997) . Following the NIH Revitalization Act of 1993, which mandated the inclusion of women and racial/ethnic minorities in research, greater attention has been given to recruitment of priority populations (Harris et al., 2003; Horowitz, Brenner, Lachapelle, Amara, & Arniella, 2009; Larkey, Ogden, Tenorio, & Ewell, 2008; Larson, Ferng, Wong-McLoughlin, & Wang, 2009; Marquez, Muhs, Tosomeen, Riggs, & Melton, 2003; Rhodes, Foley, Zometa, & Bloom, 2007; UyBico, Pavel, & Gross, 2007; Yancey, Ortega, & Kumanyika, 2006) . However, the majority of studies have been descriptive in nature, focused primarily on identifying barriers to trial participation (Larkey et al., 2008; Sheppard et al., 2005; Swanson & Ward, 1995; Yancey et al., 2006) . Fewer studies have addressed the effectiveness of specific recruitment approaches, and the methodological rigor of recruitment research is variable (UyBico et al., 2007) . In addition, many studies are not able to determine the unique contribution of specific recruitment strategies because they are implemented in tandem with other approaches, and data are not available about how the participant heard of the study (Larkey et al., 2008; UyBico et al., 2007) . Given the state of the science, there have been numerous recent calls for more rigorous research focused on identifying efficient and cost-effective strategies to recruit minorities to research studies (Durant et al., 2007; Larkey et al., 2008; Larson et al., 2009; Rhodes et al., 2007; UyBico et al., 2007; Yancey et al., 2006) . Recruitment research is of particular importance among Latinos. Latinos are the largest and fastest-growing minority group in the United States, with a current population of 46 million (U.S. Census Bureau, 2008) projected to reach 102.6 million by 2050 (U.S. Census Bureau, 2006) . Currently, 18% of Latino men smoke (Centers for Disease Control and Prevention, 2008b) , which translates into approximately 2.8 million current smokers (U.S. Census Bureau, 2008) . This number will increase to more than 9 million by 2050 if smoking rates remain unchecked. To reduce the public health burden associated with smoking among Latino men, smoking cessation treatment trials are needed (Backinger & O'Connell, 2007) , the success of which hinges on the identification of effective recruitment strategies. Unfortunately, there are few analytical studies focused on testing hypotheses about the effectiveness of specific recruitment approaches for Latinos (Yancey et al., 2006) and none on the costs associated with recruitment.
The present study sought to compare the efficiency and cost-effectiveness of five specific strategies in recruiting Latino male smokers to a research study. Two strategies were proactive and involved face-to-face community outreach by research staff in professional (e.g., government agencies, community-based organizations) and informal (e.g., convenience stores, grocery stores, Latino community events) settings. Three strategies required the target audience to react to mass media (newspaper ads, radio ads, flyers) by calling a toll-free number to enroll. Based on previous recruitment research in other racial/ethnic minority groups (Harris et al., 2003; Larkey et al., 2008; Larson et al., 2009; Marquez et al., 2003; UyBico et al., 2007; Webb, Seigers, & Wood, 2009; Yancey et al., 2006) , we hypothesized that reactive recruitment would be more efficient than proactive recruitment in terms of the proportion of screened individuals who were eligible and enrolled and would be more cost-effective.
Method
This study was conducted through the Latin American Cancer Research Coalition (LACRC). Funded by the National Cancer Institute, the LACRC is a Community Network Program based in the metropolitan Washington, DC region. The study received human subject protections approval from the Georgetown University institutional review board.
Setting and Population
This study was conducted from December 2008 through October 2009 in a variety of settings, including professional organizations such as social services agencies and consulates, and informal settings such as grocery stores, markets, and churches. Males were eligible to participate in the study if they were Latino, currently smoking cigarettes, and age 18 or older.
Data Collection
Each of the recruitment strategies indicated that the purpose of the study was to understand the smoking and quitting patterns among Latino men and that participation would involve completing a 20-min survey about their smoking habit and related health behaviors. Recruitment information also indicated that participants who completed the survey would be compensated $15 for their time.
Proactive Recruitment
Proactive recruitment strategies were tested before the three media-based reactive strategies to ensure that potential participants had not already heard about the study through other methods. Proactive recruitment was conducted in formal and informal settings. Formal settings included communitybased social service and grassroots organizations, consulates, and churches. Research staff obtained written support to conduct recruitment efforts on site from each organization and information about the most desirable times and locations within each site to conduct recruitment. Of the 19 sites that were approached, 11 sites agreed to participate; the remaining 8 organizations felt that their location would not be a fruitful place to locate male smokers. Two bilingual male research assistants were responsible for recruitment at the professional locations. Men who appeared to be Latino and age 18 or older were approached to determine their eligibility and interest in participating in the study. Eligible and interested men completed the survey in person.
For informal settings, a male from the Latino community was hired as part of the research team to serve as a lay recruiter. The informal locations targeted by the lay recruiter included convenience stores, supermarkets, and Latino community events. The lay recruiter approached men who appeared to be Latino and age 18 or older about participating in the study. In addition, the lay recruiter also approached men whom he observed to be smoking in outdoor locations. Eligible and interested men completed the survey in person.
Reactive Recruitment
Reactive recruitment strategies were implemented following the conclusion of data collection for proactive recruitment. Reactive recruitment used three forms of media targeted to Latino men. First, a Spanish radio advertisement ran for 3 months on a popular syndicated Spanish-language radio station. Also, two bilingual research staff members were interviewed by the radio host about smoking in Latinos and a toll-free study telephone number was provided at the end of the interview. Second, an advertisement ran for 3 months in the classified section of a free, local Spanish-language newspaper. Third, a flyer about the study written in both English and Spanish was distributed throughout the DC metropolitan area. Eligibility criteria and a toll-free study number were included in all reactive approaches.
Recruitment Costs
Costs included staff time and material costs of implementing each recruitment strategy, participant time, space, and overhead costs (Gold, Seigel, Russell, & Weinstein, 1996) . Research and development costs were excluded because we are interested in the costs if these methods were disseminated. Specific costs are presented in Table 3 . The United States Bureau of Labor Statistics 2008-2009 data (Bureau of Labor Statistics, 2008) were used to determine wage rates for staff and participants because this period was concurrent with the study. Staff-time costs were divided into three categories: travel time, time spent actively recruiting (i.e., distributing study materials in the field, interview at the radio station, or time spent at the newspaper agency), and time spent interviewing. Research staff time costs ($17.42) were valued using wage rates for survey researchers, and lay recruiter time costs ($14.11) were valued using wage rates for healthcare support workers, all others. Participant time costs were divided into two categories: time spent being recruited and time spent being interviewed, and these costs were valued using wage rates ($12.01) for Helpers, Construction Trades, all others. Material costs included the reproduction of study materials and advertisements. Space and overhead costs were excluded because (a) no added space was used for the recruitment beyond existing research space and (b) space requirements were constant across all recruitment approaches.
Measures
The primary outcome measures were the efficiency and costeffectiveness for each of the five recruitment strategies. Eligibility efficiency was defined as the ratio of the number of eligible participants to the total number of individuals screened; enrollment efficiency was defined as the ratio of the number of participants enrolled to the number of participants screened. Cost metrics included the average cost per enrollee (total costs per recruitment strategy divided by the number of participants enrolled by that strategy) and incremental cost-effectiveness (the added cost per enrollee of each strategy compared to the next least expensive approach).
To characterize the sample generated by each recruitment method, enrolled participants completed a 20-min survey that assessed demographic characteristics, acculturation, current smoking and smoking history, and nicotine dependence. Participants could choose to complete the survey in English or Spanish. Existing Spanish-language scales and items were used. Translation of study materials followed recommended procedures (Brislin, 1970) . Materials were translated into Spanish by a native Spanish-speaking staff member. The Spanish version was then back-translated to English by two bilingual research staff members. All materials and measures were pilot tested and revised prior to implementation.
Recruitment method. Individuals who contacted the study via the toll-free telephone number (reactive recruitment) were asked how they had heard of the study. Research staff and the lay recruiter (proactive recruitment) documented the location for all recruited individuals.
Demographics. Age, race, education, marital status, employment status, birthplace, and number of years living in the United States were measured using items from the 2007 Behavioral Risk Factor Surveillance System Spanish-language survey (Centers for Disease Control and Prevention, 2008a).
Short Acculturation Scale for Hispanics (SASH)-Language Factor. The four-item language scale from the SASH (Marín, Sabogal, Marín, Otero-Sabogal, & Pérez-Stable, 1987) measured acculturation. The four items assess the language in which participants read and speak, speak at home, think, and speak with friends (1 = only Spanish, 2 = more Spanish than English, 3 = both equally, 4 = more English than Spanish, and 5 = only English). The language factor shows excellent reliability (Cronbach's alpha = .92) and validity as a brief measure of acculturation (Marín et al., 1987) . An average score of 2.99 or less differentiates less acculturated respondents.
Smoking variables. Respondents reported age of first smoking experience, number of smoking days per month, smoking rate, number of intentional quit attempts in the past year, desire to quit and confidence in quitting (1 = not at all, 10 = very much). The Fagerstrom Test for Nicotine Dependence (FTND) measured nicotine dependence (Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991) . Spanish-language items were drawn from the Tobacco Use Supplement to the Current Population Survey (TUS-CPS; National Cancer Institute, 2005) and the 2007 Health Information National Trends Survey (HINTS; National Cancer Institute, 2008).
Statistical Analyses
Descriptive statistics for continuous variables and relative frequencies for categorical variables were used to summarize demographic, smoking, and acculturation variables on the enrolled sample. We compared participants recruited via proactive and reactive methods using chi square for categorical variables and t test for continuous variables. Welch's test was used for continuous variables with unequal variance.
To examine efficiency, we summarized the number and percentages of men who were eligible and enrolled among the total number screened. We also calculated the 95% confidence interval around each percentage using the binomial standard deviation formula. Odds ratios and confidence intervals were calculated to assess the effect of proactive versus reactive recruitment on eligibility and enrollment. We also tested the significance of the association between proportions eligible and enrolled by recruitment strategy using the Chi Square test.
To examine cost-effectiveness, the recruitment strategies were ranked based on the average recruitment cost per participant enrolled from the least to most expensive. We then calculated incremental cost-effectiveness ratios, where the additional costs of a recruitment strategy, divided by the added number of participants enrolled, are compared to the next least expensive recruitment strategy. Because the time horizon for the evaluation of recruit is short, costs and effects are not discounted. A strategy is considered "dominated" if it is less effective than the next least cost-effective approach and is more costly.
Results

Participant Characteristics
During the study period, 1,028 men were screened: 22 were missing mode of recruitment in the data set and were excluded from further analysis, leaving 1,006 men in the final analytic sample. Of those, 568 (56.5%) were ineligible, 75 (7.5%) were not interested in providing screening information, and 363 (36.1%) were eligible. Of the 363 eligible, 294 (81%) were enrolled into the study and completed the study assessment. Characteristics of enrolled participants are shown in Table 1 . Notably, acculturation scores reflected a low level of acculturation (M = 1.6 ± 0.7): 95.2% of participants had a SASH score of 2.99 or lower. The majority of participants reported a household income of less than $30,000 a year (63.4%) and less than a high school education (65.7%). The average smoking rate was 10 cigarettes a day (SD = 7.9), and the average score on the FTND was 2.5 (SD = 2.2), reflecting a low level of nicotine dependence.
Compared to those reactively recruited, participants recruited via proactive methods were more likely to have less than a high school education (71.9% vs. 23.7%, p < .001), to report annual household income of more than $20,000 (61.3% vs. 37.8%, p < .05), higher daily cigarette consumption (10.3 ± 8.2 vs. 8.2 ± 5.4, p < .05), but less frequent smoking (days per month: 23.0 ± 10.5 vs. 26.5 ± 7.9, p < .05).
Recruitment Efficiency
As shown in Table 2 , more participants were recruited using proactive approaches (N = 256) than reactive approaches (N = 38). However, both eligibility efficiency and enrollment efficiency were much lower using proactive than reactive strategies. Despite their small numbers, when individuals responded to the reactive recruitment by calling to participate, they were more likely to be eligible (68.9% vs. 34.0%; OR = 4.30, 95% CI = 2.46-7.51) and more likely to enroll in the study (62.3% vs. 27.4%; OR = 4.45, 95% CI = 2.56-7.61) than those recruited via proactive approaches.
Within each approach, there were some differences in outcomes based on specific recruitment strategy. Although eligibility and enrollment efficiency were comparable among all three reactive strategies, newspaper advertisements yielded the highest absolute number (N = 25) of individuals screened and enrolled. Among proactive approaches, recruitment in informal settings yielded significantly higher eligibility (78.9% vs. 24%) and enrollment (60.8% vs. 19.6%) efficiency ratios than recruitment in formal settings.
Cost-Effectiveness Results
Types of costs associated with each recruitment approach differed (Table 3) . Proactive recruitment required the physical presence of a staff member at each recruitment site, resulting in high time costs. Reactive strategies required expenses such as purchasing radio and newspaper advertisements, as well as staff time distributing flyers, answering the toll-free line, and returning messages left by participants responding to flyers. In terms of average cost per enrollee by recruitment approach, reactive strategies were 10 times more expensive than proactive strategies ($193 vs. $18 per enrollee, respectively). The primary reason was that reactive recruitment via distribution of flyers was more expensive than the other strategies in terms of staff time and materials but yielded the fewest enrollees. Proactive recruitment in informal community settings had the lowest incremental cost per additional participant enrolled ($7 additional per eligible participant enrolled compared to the next least expensive approach), although all other strategies except using flyers had low added costs per added enrollee (Table 4 ). Flyers cost more than all other strategies but yielded fewer enrollees, so this strategy would not be considered.
Discussion
To our knowledge, this is the first study to systematically test the efficiency and cost-effectiveness of different strategies for recruiting Latino male smokers to a smoking research study. Overall, reactive recruitment approaches were more efficient than proactive approaches. However, in this population, reactive recruitment yielded significantly smaller numbers of participants and was 10 times more costly per person enrolled than proactive approaches. Proactive recruitment by bilingual lay recruiters in informal community settings where smoking behavior could be directly observed yielded one third of the total recruited sample, high rates of both eligibility and enrollment efficiency, and the lowest incremental cost per added enrollee.
The greater efficiency of reactive strategies compared to proactive strategies is consistent with other research (Harris et al., 2003; Yancey et al., 2006) . Motivated, eligible participants are able to self-select in response to reactive strategies. However, it is important to note that the majority of the effect in "driving down" the efficiency of proactive recruitment was largely due to the inefficiency of recruiting in formal settings. Face-to-face recruitment in informal locations where the lay recruiter could observe individuals smoking and approach them about participating ("interviewer selection bias") is analogous to the self-selection in reactive recruitment; indeed, the eligibility and enrollment efficiency of proactive informal recruitment were comparable to reactive recruitment methods. To our knowledge, this informal recruitment approach has not been previously tested in other studies and represents a promising new strategy. Importantly, smokers were receptive to the lay recruiter as evidenced by the very high enrollment rate.
Despite the congruence of our overall results regarding the efficiency of reactive strategies with prior research, the quantitative yield was quite low. One explanation is that we were only able to conduct a limited media campaign (i.e., newspaper ads in only one paper once a week and a once-daily public service announcement). Although ads ran for 12 weeks, it may be that greater coverage and intensity are needed for reactive, media-based recruitment. In addition, many of the Latinos in this region are relatively new and undocumented immigrants who may be hesitant to call an unfamiliar telephone number.
This study was designed to address limitations in other recruitment research (Larkey et al., 2008) . The study team was composed of Latino researchers and staff, including a male lay recruiter from the target population. Few studies within Hispanic/Latino communities in the United States have involved men as lay recruiters, and none specifically targeted Latino men as participants (Rhodes et al., 2007) . In addition, recruitment efforts involved close partnerships with community agencies and materials were culturally relevant and language appropriate. The design of the study allowed us to determine the unique contribution of each recruitment approach in isolation and critical denominators were tracked to calculate both eligibility and enrollment efficiency. Finally, cost data were systematically recorded to enable cost-effectiveness analysis.
Despite these strengths, two limitations should be considered in evaluating our results. First, the men recruited to this study reported low levels of education and acculturation and were mostly from Central America, reflecting the large Salvadoran population in the Washington, D.C., metropolitan area. Our results may not generalize to other Latino subgroups or to more acculturated Latino men. Second, our project team was bilingual and included several native Spanish speakers. This increased the cultural relevance and appropriateness of our materials and protocols, but it also meant we did not incur additional costs to acquire this expertise as reported in other studies (Marquez et al., 2003) . Because there are no other comparable studies that we are aware of that evaluate the cost-effectiveness of recruitment strategies in this population, it is important to replicate our results in other settings and Latino populations.
In summary, we found that proactive recruitment of Latino male smokers in informal community settings where smoking behavior could be directly observed was the most cost-effective approach to increase enrollment. These results are a first step in developing future efficient and cost-effective recruitment approaches of Latino men to smoking cessation trials to reduce the prevalence and burden of smoking in this priority population.
Implications for Practitioners
Proactive recruitment by lay recruiters in informal settings is an efficient and cost-effective approach to reach male Latino smokers. Participants were receptive to proactive outreach efforts by a gender-and ethnicity-matched recruiter. Future research should examine whether this approach is effective with other priority populations that are often underrepresented in smoking cessation studies. The methods used in this study can guide such efforts and add to the growing literature on how best to recruit racial and ethnic minorities to clinical research.
